Abstract
81
One approach to studying the role of psychological factors on human decisions is to use 82 the Theory of Planned Behavior (TPB) (Ajzen, 1991) or its previous version, the Theory of 83 Reasoned Action (TRA) (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975) . Recently, 
88
The TPB assumes that intention is the best predictor of behavior. Intention is determined 89 by three socio-psychological constructs: attitude, subjective norm, and perceived behavioral 90 control. These constructs, in turn, are determined by beliefs. In general, farmers have a higher 91 intention to adopt an innovation when they evaluate the outcomes of adopting the innovation 92 as favorable (attitude), when they perceive a lot of social pressure to adopt (social norm), and 93 when they feel that they are capable of implementing the practice on their farms (perceived 94 behavioral control) (Borges et al., 2014b) . The TRA and TPB were previously used to explain attitude. An example of a study that investigated the difference in the level of farmers' 110 intention to adopt a sustainable practice is Fielding et al. (2005) . Using the TPB as a 111 framework, they explained the differences between groups of farmers with a strong intention 112 to manage riparian zones versus those with a weak intention. They found that the difference in 113 intention between the groups were associated with differences in their attitudes, subjective in groups with strong and weak intention to use a sustainable practice by using a median split.
117
That is, farmers who had values for intention questions below the median were classified as 118 farmers with weak intention and the farmers who had values for intention above the median 119 were classified as farmers with strong intention.
120
The objective of this study was to examine whether differences in the level of farmers' 121 intention to use improved natural grassland can be explained by socio-psychological factors 122 from TPB, socioeconomic characteristics, goals, and relative risk attitude. A better 123 understanding of the factors that influence farmers' intentions to adopt this innovation is 124 useful for policy makers and extension agents, and can be used to develop policy initiatives to 125 stimulate the adoption of improved natural grassland.
126
This paper contributes methodologically by using cluster analysis to group farmers with 127 different levels of intention. The cluster analysis overcame the shortcoming of using an 128 6 arbitrary cut-off value by identifying homogenous groups of farmers, where objects (farmers) 129 in a specific cluster share characteristics, but are very dissimilar to objects (farmers) not 130 belonging to that cluster (Hair et al., 2010; Mooi and Sarstedt, 2011 133 The TPB assumes that human behavior originates from individuals' intentions to perform a 134 specific behavior (Ajzen, 1991 
TPB constructs

250
The statements used to measure the TPB constructs were based on the instructions of in Table A1 in the Appendix.
264
For indirect measures, the first step was to identify the possible outcomes from the use of Table A2 in the Appendix). The possible outcomes, important 270 others, and possible factors are presented in Table A3 in the Appendix. The results of these 271 semi-structured interviews were then used to elicit the indirect measures.
272
For each outcome i, farmers were asked two questions (see Table A4 in the Appendix), 
277
For each important other j, farmers were asked two questions (see Table A4 in the subjective norm was calculated as the sum of these normative beliefs.
282
For each factor k, farmers were asked two questions (see Table A4 in the Appendix), calculated as the sum of these control beliefs.
287
The reliability of the scales measuring the TBP constructs was investigated using 
Measurements of farmers goals
292
Farmers were asked to rate the importance of eighteen items/goals using a seven-point Table A5 in the Appendix.
296
Factor analysis was used to reduce the number of items used to represent farmers' goals.
297
Principal component was used as the extraction method. The criterion to define the number of 298 factors was an eigenvalue greater than one (Hair et al., 2010) . Two items with communalities 299 less than or equal to 0.4 were excluded from the analysis. Items were included in a factor 300 when they presented factor loadings greater than 0.5. We excluded one item that loaded 301 higher than 0.5 in multiple factors. Factors scores were generated for subsequent analysis. 
Measurements of farmers relative risk attitude
303
There are different ways of measuring farmers' risk attitude (Bard and Barry, 2000) . Given 
Sampling and survey
314
The population of farmers investigated in this study were small cattle farmers in the micro- Results in Table 3 show that willing and unwilling farmers differed in their behavioral 425 c) Variables were recoded as these were presented as a negative outcome in the questionnaire.
426
Results in Table 4 show that willing and unwilling farmers differed in their normative test.
461
Results in Table 5 show that willing and unwilling farmers differed in their control beliefs.
462
The two groups differed in their perception of the likelihood that each factor would be present would inhibit the performance of the behavior (equivalent to c in Table 5 ). The socioeconomic characteristics of willing and unwilling farmers were similar. Results
486
in Table 6 show that a significant difference between the two groups was found for only two 487 variables, 'experience' and 'number of family members who depend on farm income'.
488
Contrary to our prior expectation, unwilling farmers had more farming experience than 
500
The list of goals was reduced to a three-factor model using factor analysis (see Table A5 in 501 the Appendix), with each factor representing a combination of individual goals. We used the 502 following terms for these three factors: economic/social goal, status goal, and lifestyle goal.
503
Farmers who tended to have high ratings for the economic/social goal were driven by 504 financial and family concerns, combined with a sense of obligation to others regarding the 505 quality of their products and environmental issues. Farmers who tended to have a high score 506 for the status goal were driven by a desire to be appreciated and recognized by society.
507
Farmers who tended to have high ratings for the lifestyle goal were driven by a desire for 508 23 freedom, combined with a respect for family traditions. The list of goals that loaded in each 509 factor is provided in Table A5 in the Appendix. Results in Table 6 show that willing and of innovations, and if farmers do not perceive that adoption will help them achieve their goals, 516 then adoption will certainly not occur. Therefore willing farmers with a higher intention, who 517 had higher 'economic/social' and 'status' goals in this study, could be intrinsically motivated 518 to use improved natural grassland because they perceive that this innovation will help them to 519 achieve these goals.
520
Willing and unwilling farmers differed in their relative risk attitude. Results in Table 6 521 show that the median relative risk attitude was lower for unwilling farmers; unwilling farmers 522 perceived themselves as more risk-averse than willing farmers. This result contradicts our 523 prior expectation. We expected improved natural grassland to be an innovation that would 524 decrease risks at farm level, and therefore that the risk-averse farmers would be more willing However, the approach used in our study can be applied to different regions to develop 604 specific strategies to increase the adoption and use of sustainable innovations in agriculture. 
